In this note the following two theorems will be proved. Theorem 1. The number of two-rowed partitions of n satisfying ai>ai+i, bj>bj+i is p(n), the ordinary partition function of n.
Theorem 2. The number of two-rowed partitions of n with a,, b¡ odd and also satisfying a,>ot+i, bj>bj+i is p([n/2]).
As an example of Theorem 1, take « = 5, getting the partitions 5, 41, 4, 32, 3, 31, 21.
2 12
There are p(5) = 7 of these. Again if n = 9 the partitions of Theorem 2 are 9, 71, 531, 53, 51,
and there are p(4) = 5 of these. Proof of Theorem 1. Two-rowed partitions of n with ai>ai+i, bi>b,+i will be referred to henceforth as h-partitions. If the summands of such a partition are all written on one line we obtain an ordinary partition of n in which no integer appears more than twice as a part.
Conversely, let x be an ordinary partition of n in which no integer appears more than twice as a part. Such a partition is of the form = vi-*-+-*-_l
The first series is f(x2) by Durfee's identity. To show that the second term is x/(x2) we must prove that oo xhlh+l)
This can be seen combinatorially in much the same way as Durfee's identity. If ic is a partition of n, its Ferrars graph contains a maximal hX(h + l) rectangle R, and the remaining points of the graph constitute two tails. If the tail to the right of R has a points and the tail below R has ß points, there are Ph(a)Ph+i(ß) ways of adjoining the tails to R, where Pk(m) is the number of partitions of m into at most k parts. Hence
and passing to the generating functions we obtain (1). This completes the proof of Theorem 2. Concluding remarks. Chaundy [3] has dealt with the more general problem of determining the number of r-rowed partitions of n with parts decreasing by at least p along rows and at least n along columns. Theorem 1 is the case r = 2,p=l, «c = 0. I am unable to see that Chaundy's argument is correct, owing to the failure of his expression (11) to satisfy the proper initial conditions. In any event, Theorem 1 falls under the case p+K=l, in which Chaundy's formula becomes indeterminate.
Theorem 2 can easily be transformed into the statement that the number of plane partitions of n possessing xy-symmetry, and whose parts do not exceed 2, is p([n/2]).
In this form it appears as a "theorem" in [l, p. 269]. However, the "proof" rests on the results of §520 which, as the reader is warned in §521, have not yet been rigorously established.
Finally, Theorems 1 and 2 suggest the problem of finding directly a 1:1 correspondence between the ô-partitions and ordinary partitions of n, and between the odd S-partitions of n and the ordinary partitions of [re/2]. As in the case of the Rogers-Ramanujan identities, this has not yet been done, and appears to be difficult.
